Antiproliferative effects of heparin on vascular smooth muscle cells are reversed by epidermal growth factor.
Heparin and related glycosaminoglycans are potent inhibitors of both in vivo and in vitro smooth muscle cell (SMC) proliferation. We have found that epidermal growth factor (EGF) reverses the antiproliferative effects of heparin. Other known SMC mitogens, including platelet-derived growth factor (PDGF), insulin-like growth factor-1 (IGF-1), and thrombin, were unable to prevent heparin action. The EGF specificity was further demonstrated by developing a biological growth assay in which EGF or PDGF, at concentrations as low as 1 ng/ml, stimulated SMC growth in the absence of other serum components. Under these conditions, EGF, but not PDGF, suppressed heparin inhibition as well. The ability of EGF to reverse heparin inhibition was only observed when mitogen and glycosaminoglycan were added to SMC at similar times. If SMC were pretreated with heparin for 48 hours prior to EGF addition, the protective effects of EGF were lost. Heparin did not directly prevent 125I-EGF or platelet-derived EGF-like peptides from binding to the EGF receptor on SMC. However, cultures that were pretreated with heparin for 48 hours bound 49% less 125I-EGF than cultures that had been pretreated with the mucopolysaccharide for only 2 hours or that had not been preexposed to heparin. In previous studies, we have established that heparin exerts its maximal inhibitory activity after a 48-hour treatment of SMC (Reilly et al. 1986). Taken together, these data suggest that heparin may exert its antiproliferative potential by slowly and specifically altering SMC response to EGF-like mitogens of platelet origin.